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Introduction
Most OECD countries are experiencing ongoing immigration and a growing number of foreign-born inhabitants.
The top destination country of international migration flows is still the US which has reached a stock of almost 40 million foreign born residents according to the latest census in 2010. A well-established fact is that the top immigration receiving countries have in common that immigrants often face adverse economic outcomes compared to the native born population. This holds not only true for labor markets, health, housing, and educational investment, but also for financial markets which are a crucial element for the socio-economic integration of immigrants.
While the study of labor market outcomes between natives and immigrants has a long tradition in economics, the analysis of corresponding differences in financial outcomes has received less attention for many years. However, in recent years, the literature aiming to describe and explain differences in wealth accumulation between natives and foreign-born has been strongly growing (see among others Amuedo-Dorantes and Pozo, 2002; Hao, 2004; CobbClark and Hildebrand, 2006; Bauer et al., 2011; Love and Schmidt, 2014) . The studies have shown that differences in education, family composition, income, and time in the host country are the most important factors in explaining the wealth gap. Moreover, the studies suggest that differential patterns in asset holdings are an additional factor driving the differences in wealth accumulation between natives and immigrants.
As a reaction, a different strand of the literature developed and focused on participation in financial markets as a potential factor driving the differences in wealth accumulation. Among others, Osili and Paulson (2006) have highlighted a large a gap in financial market participation between natives and immigrants in the US. Education, family composition, location and income have shown to be significant drivers of the gap (Rhine and Greene, 2006; Osili and Paulson, 2006) . Moreover, immigrants are less likely to hold risky assets than natives. This holds even after controlling for differences in net wealth, education, family size and time in the host country (Haliassos et al., 2014) .
In recent years, triggered by the integration of psychological concepts into economics, several economists have started to analyze the role of non-cognitive skills for financial behavior. For example, Hong et al. (2004) and Heimer (2014) showed that sociable people are more likely to hold stocks. Other works have shown that locus of control (Salamanca et al., 2013; ) the Big Five personality traits (Brown and Taylor, 2014) and optimism (Puri and Robinson, 2007) matter for holding risky assets.
Our paper combines these two strands of the literature and provides first evidence on the role of non-cognitive skills in explaining differences in stockholding between natives and immigrants. We make use of data from the Health and Retirement Survey (HRS) which is a representative, longitudinal sample of the older U.S. population.
Besides information about demographic characteristics and financial assets of the household it provides detailed data on a variety of personality traits. This allows us to construct a rich set of variables measuring cognitive and noncognitive-skills as well as economic preferences. In a first step, we document a substantial gap in stockholding at the extensive margin between natives and immigrants. This is in so far remarkable, as we compare older natives with older immigrants who spent most of their life in the US. In a second step, we estimate a random effect probit 2 model and conduct a nonlinear Oaxaca-Blinder decomposition to analyze the determinants of the stockholding gap.
Our estimates suggest that non-cognitive as well as cognitive skills are important drivers of stockholding behavior and explain a significant part of the differences between native and immigrants. Therefore, our analysis delivers new insights into the drivers of the immigrant-native wealth gap and contributes to the explanation of the stockholding puzzle.
The paper is organized as follows: Section 2 reviews the relevant literature. Section 3 describes the data used and provides first descriptive statistics, while Section 4 presents our empirical results. Section 5 concludes the paper.
Related Literature
Our paper contributes to two strands of literature. The first strand analyzes the differences between natives and immigrants with respect to wealth accumulation and portfolio choices. The second investigates the role of cognitive and non-cognitive traits and their impact on financial behavior.
Thanks to the increased availability of micro data, there is a growing literature on native-migrant differences in wealth accumulation. For example, Cobb-Clark and Hildebrand (2006) utilize household data from the Survey of Income and Program Participation (SIPP) to compare U.S. native and foreign born wealth. Wealth is found to be strikingly higher for single and couple native households. Comparing wealthier households this gap increases. Moreover, immigrants' overall net wealth and its financial and housing components differ by country of origin and year of arrival, respectively. Hao (2004) also makes use of the SIPP to analyze differences in wealth accumulation between natives and immigrants. She finds that levels of net worth as well as its components are segregated by country of origin, ethnicity and nativity. Including adult time since immigration immigrants are able to overtake natives after 22 years. Hao (2004) further highlights that spatial segregation affects wealth negatively for both natives and immigrants. Amuedo-Dorantes and Pozo (2002) instead use data from the 1979 Youth Cohort of the National Longitudinal Surveys to investigate the saving behavior of natives and immigrants. They find lower wealth accumulation among young immigrants in the U.S. Moreover, immigrants have lower precautionary savings than natives. The authors acknowledge that they cannot rule out that the latter is driven by non-observable remittances of immigrants. In an earlier paper, Carroll et al. (1999) make use of a sub-sample of the US census and provide evidence on a savings gap between immigrant groups of different origin and natives in the U.S. However, as home country savings patterns differ from their U.S. destination outcomes, they conclude that the immigrant savings patterns cannot be attributed to cultural savings attitudes. In a more recent work Love and Schmidt (2014) use the Health and Retirement Study (HRS) and an annualized comprehensive wealth measure to compare retirement preparation between natives and immigrants. They find that immigrants hold less overall wealth, while they also consume their savings more slowly over time.
In a cross-country comparison Bauer et al. (2011) investigate the wealth gap between natives and immigrants in Australia, the US, and Germany. They demonstrate that most of the gap in Germany and the United States is driven by educational and demographic characteristics, while income differences do not play a major role in both countries.
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Opposed to that, the wealth gap in Australia increases as soon as they control for differences in endowment. Given their higher educational attainment, immigrants to Australia therefore differ in the translation of education in wealth.
To summarize, there are substantial wealth differences between immigrants and natives in the US and other OECD countries.
In addition, a number of studies have highlighted differences in financial market participation between natives and immigrants. For instance, Rhine and Greene (2006) stress that there are big differences in the share of unbanked individuals between natives and immigrants in the United States. Among immigrants the share of individuals without any bank account varies between 17 to 50% by country of origin. The authors conclude that the likelihood of being unbanked for immigrants is positively associated with poverty-level income and family size, while it decreases with education, wealth and income. Osili and Paulson (2006) found a six to eight percentage point lower likelihood to own checking and savings accounts for immigrants in the US, using SIPP data. This gap is very persistent although it decreases with time spent in the U.S. While half of the gap remains unexplained, the main drivers of the explained gap are income, educational attainment and location. As a possible explanation for the residual gap, they suggest unobserved preferences, personality and remittances. As a side finding, they report an immigrant-native gap for risky asset demand of roughly six percentage points. Using the country-of-origin information of immigrants from the same data source, Seto and Bogan (2013) find that the risky asset holding gaps vary significantly by home country. Especially immigrants from countries with presumably lower information costs show higher similarity with US natives, e.g. countries with international financial market integration, informational exchange, same language and cultural proximity.
12 Using Swedish data, Haliassos et al. (2014) test for cultural predispositions to explain differences in owning stocks, debts or a home. Analyzing the immigrant-native gaps for different cultural groups, they find a persistent unexplained share. Moreover, this so-called "cultural predisposition" decreases in length of stay in host country and increases in years of home experience.
Regarding the role of personal skills, the literature has identified several important factors for participating in risky financial markets. In a seminal paper, Christelis et al. (2010) have shown that cognitive skills besides classical determinants, like income (Vissing-Jorgensen, 2002) , wealth (Guiso et al., 2002) and education (Campell, 2006) , ease the access to financial markets. 3 Using data from the Survey of Health, Ageing and Retirement in Europe (SHARE)
for eleven European countries they find that the propensity to invest in stocks, either directly or indirectly, is positively associated with mathematical and verbal skills. Grinblatt et al. (2011) add to this finding by showing that there is a positive and robust relationship between IQ and stock market participation, using mandatory Finnish army IQ test scores and wealth register data.
1 Osili and Paulson (2008) used the same set of information and combined it with institutional indices on the home country level. They find a positive relation between institutional quality and holding stocks and conclude in favor of persistent informal institutions. 2 Chatterjee and Zahirovic-Herbert (2014) found supporting evidence on financial market participation gaps for the younger US population using NLSY79 data. 3 Other important determinants highlighted in the literature are background risk and demographic characteristics (Guiso et al., 2002) , trust or social capital (Guiso et al., 2008) and health (Rosen and Wu, 2004 ).
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While it seems obvious that cognitive skills play an important role via information processing, learning and decision-making, non-cognitive skills like personality and motivation should play an important role, too (Borghans et al., 2008) . First evidence on the predictive power of non-cognitive skills focused on labor and social outcomes (e.g. Heckman and Rubinstein, 2001) 4 , whereas early evidence in the context of portfolio choice has been documented by Hong et al. (2004) . They found social interaction, which is closely linked to the personality trait of Extraversion, to be positively related with stock market participation among an older U.S. population (HRS). This is in line with the suggestion of Andersen and Nielsen (2011) , who suggest to extend the concept of participation costs to behavioral or psychological traits.
Further evidence on the intersection of personality traits and portfolio behavior is comparatively small and often trait-specific. Using the British Household Panel Survey (BHPS), Brown and Taylor (2014) study the relationship between risky asset demand and the Big Five personality traits and find significant effects, which vary by trait and asset. A measure of optimism, derived from the U.S. Survey of Consumer Finance (SCF) increases the likelihood to hold stocks and save (Puri and Robinson, 2007) . While moderate optimism is related to reasonable financial behavior, extreme optimism is not related to prudent behavior. In an earlier study, Barber and Odean (2001) showed that overconfidence explains gender differences in investment. Salamanca et al. (2013) showing its impact on savings decisions in Australia. 5 Using the HRS, Bucciol and Zarri (2015) find that especially self-centered personality traits promote risk-taking. Moreover, they suggest that preferences can act as a transmission channel for Agreeableness to affect risk-taking.
A closely related and already established concept of non-cognitive traits is captured by economic preferences (e.g. time or risk preference). These concepts have a long tradition in decision modeling ( e.g. Cocco et al., 2005) , but have also been shown to be valuable in predicting a range of economic and financial outcomes, like owning stocks (e.g. Dohmen et al., 2011) . Despite its close relation, it is fruitful to include both measures, traits and preferences, into an analysis, as Becker et al. (2012) only found a low association between them. Moreover, both measures act complementary in predicting economic outcomes.
To the best of our knowledge, our paper is one of the first studies that combines the two presented strands of literature by analyzing the role of personality traits in explaining native-migrant differences in financial behavior. 6 In 4 There is considerable correlation between cognitive and non-cognitive skills. Certain personality traits foster behavior in education or even cognitive ability tests (Almlund et al., 2011) 5 The savings rate gap is especially pronounced for the wealthier households, whereas in terms of wealth accumulation the differences is most important for the less wealthy counterparts. 6 In labor market research a small literature analyzes the role of personality traits in explaining differences in labor market outcomes between particular, we present new evidence on the risky asset holding gap between natives and immigrants in the US and the cognitive and non-cognitive personality measures. Smith (1995) .
In the HRS, information on financial assets, net worth and income are provided at the household level, while characteristics like demographics, education, labor market outcomes and health are reported individually. We limit our analysis to couple households as it enables us to study different degrees of immigration background. As this requires a systematic way to deal with individual information of each spouse, we derive individual information from the financial respondent of the household. These are defined as being the main financial decision-taker, and are identified in each wave. This implies that the financial respondent of a household can change over time. We further limit our analysis to households who participated in each survey since entering the HRS. Ultimately, we drop household years with missing information on stockholding or one of our explanatory variables. This leaves us with an unbalanced panel of 3622 households and 20005 observations. Hence, the average number of household observations lies between five and six.
We measure the immigration background of a household by the birthplace of the financial respondent and his or her spouse. Having a common birthplace other than the United States classifies a household as having an immigration background. In other words, we define a household as being an immigrant household if both partners are born abroad.
Natives households are defined as those with both partners being born in the U.S. Smith et al. (2013) and average the scores of the underlying questions. 10 As Piatek and Pinger (2015) point out, averaging has the drawback of weighting all answers equally. We therefore also conduct a robustness check with data-driven weights (see section 5). All generated indices are standardized and dichotomized around the median, following Cobb-Clark et al. (2013).
As we have pointed out earlier, economic preferences act complementary to non-cognitive skills in predicting financial market outcomes. We include two individual economic preferences from the main HRS questionnaire.
Preferences of risk are derived from a hypothetical income gamble (Barsky et al., 1997) and time preferences are based on the reported financial planning horizon (Lusardi, 1998) . 11 A household is defined as being risk averse, if the financial respondent reports the most risk averse answer category. The household is categorized as having low time preference or being patient, if he plans ahead more than 5 years. Since both measures are not reported on a regular basis we take the average of the two latest available observations of the household. 12 Our economic preferences are therefore by definition time constant. This definition is in line with recent evidence on preference stability. While Sahm (2012) found variation of risk aversion over time, she also showed interpersonal stability. Dohmen et al. (2011) shows that risk aversion is relatively stable in different contexts. For evidence on temporal stability of time preference, see Meier and Sprenger (2015) .
The other key contribution lies in the related concept of cognitive skills. Being part of the core questionnaire, we include individual cognitive measures of (episodic) memory, mental status and numeracy (see e.g. Smith et al., 2010) . Following Smith et al. (2010) , memory captures fluid intelligence, numeracy proxies the concept of crystallized intelligence and mental status combines both parts of intelligence. Memory is an average of short-and medium-term recall ability of a word list and is reported on a regularly basis. Mental status combines tasks like naming the president, date and counting backwards. As mental status scores are more or less uniformly good under the age of 65, the HRS only asks them to new interviewees and respondents older than 65. For younger respondents, we impute missing values with their entry information. These , partially, time-varying measures are standardized over the pooled sample.
Information on numeracy is documented from 2002 on by two or, given they answered at least one question correctly, three questions. Here we follow the strategy, adopted for economic preferences and average the latest available information and impute missing values with the latest available entry. Our measure of numeracy is therefore assumed 9 The Big Five personality traits capture different facets of personality at the broadest level of abstraction. The traits are Neuroticism, Agreeableness, Extraversion, Conscientiousness and Openness (to experience). For details, see Almlund et al. (2011) . 10 Smith et al. (2013) summarize the related psychological literature and report Cronbachs Alpha. 11 While financial planning horizons proxy a preference, they are also related to financial resources and cognitive abilities. A proper control for these factors is necessary. 12 For risk preferences only respondents under 65 are contacted in these waves. We impute missing values by the latest non-missing value of earlier waves.
7 to be constant. 13 Time-constant specification of cognitive and non-cognitive skills in the context of our sample is in line with the empirical evidence on cognitive and non-cognitive skills. Whereas IQ reaches stability already during middle childhood, and cognitive processing slowly declines after late adulthood, many personality traits reach their most stable rank-order stability between the age of 50 to 70 (Borghans et al., 2008) . Cobb-Clark and Schurer (2013) deliver evidence on the stability of two of our personality traits of interest. They find locus of control and the Big
Five personality traits to change only modestly in the short and medium-run, while reports of the very old show higher volatility. In the absence of major life transition, also optimism has been shown to be a stable trait (Carver and Scheier, 2014) . For an overview of methodological issues including identification and endogeneity, see the work by Borghans et al. (2011) . Table 1 reports summary statistics on selected characteristics of natives and immigrants in our sample. With respect to our binary dependent variable stockholding, defined as having a positive net value of stocks, mutual funds and investment trusts, we find a substantial and significant difference between immigrants and natives. 14 While 40%
Descriptive Statistics
of the latter holds stocks in their portfolio, only 23% of immigrants possess stocks.
Cognitive skills turn out to be significantly higher among the group of natives. For example, while natives answer 1.7 of 3 numeracy answers correctly, immigrants achieve only a score of 1.46. The table further shows significant differences in non-cognitive skills between the two groups of interest. On average, immigrants report lower Perceived
Mastery and higher Perceived Constraints. Together, these characteristics describe the personality trait of having an external locus of control. In other words, immigrants are less likely to believe that they can control their own destiny than natives do. The concepts of Dispositional Optimism and Pessimism are on average both more pronounced for the group of immigrants. As Carver and Scheier (2014) point out, it is still an outstanding question if the presence of optimism is different from the absence of pessimism. Further, both concepts can have potentially negative effects on outcomes, e.g. via optimistic ignorance. Turning to the Big Five personality traits, Neuroticism, or so-called emotional instability, is significantly less frequent among natives. While both groups are comparable in terms of Agreeableness, the group of natives show on average significantly higher Extraversion, Conscientiousness and Openness to experience. Put differently natives are on average more outgoing, thorough and curious than immigrants.
According to the subset of economic preferences, we find a slightly higher share of immigrants to report the highest level of risk aversion. Finally, natives are more likely to have a long-term financial planning horizon. While these differences could be driven by cultural differences, they could also be the result of immigrant self-selection.
When it comes to demographics, table 2 shows that the age composition of immigrants and natives is very similar.
Looking at the different age categories, there seems to be a fairly symmetric unimodal distribution peaking at the age group between 60 and 70. Immigrants in the HRS tend to be more often male, less likely to be black, have 13 If the average amount of correct answers lies between two numbers, the indicator is rounded. 14 Throughout the article we refer to this aggregated measure as holding stocks.
8 more children and live in larger households than natives do. A few words about the background of immigrants in our sample: The large majority (75%) of immigrants in our sample have lived in the US for more than 27 years. On average, immigrants have spent roughly 35 years in the US and entered the country by the age of 31. Therefore, our sample differs strongly from the SIPP data in which approximately half of the foreign-born have immigrated to the US within ten years before the survey was conducted (Osili and Paulson, 2008) . of the immigrants have no high school degree, the corresponding share among natives is only 15%. In contrast, in both groups roughly one quarter of the respondents attained a college degree or more. Consequently, having attained a high school degree or some college is more common in the group of natives. In terms of labor market participation, immigrants are less often retired and more often unemployed than native-born respondents. The latter difference is with 6 percentage points not negligible.
In line with the existing educational and labor market differences, there are also significant income differences between the two groups. On average, immigrants earn approximately two thirds of the income of natives. Regarding wealth, the gap between natives and immigrants is even a bit more pronounced. The wealth gap, measured as the financial wealth of immigrants as a percentage of the respective value for natives, is about 63%. In this way, our figures are comparable to those reported in studies using SIPP data (Cobb-Clark and Hildebrand, 2006; Osili and Paulson, 2008) which also find substantial income gaps and even larger wealth differences between immigrants and native-born. This is in so far remarkable, as the HRS sample contains only elderly Americans, while the SIPP covers the whole age range among US adults. Furthermore, our data uncovers a substantial gap in home-ownership between natives and immigrants. Finally, the table shows that poor health, which is self-reported, is much more widespread among the immigrant group.
First descriptive evidence about differences in stockholding between natives and immigrants is provided in figure   1 . The upper figure shows, that the share of respondents who hold stocks is almost twice as high among natives than among immigrants. The lower graph in figure 1 shows that the overall gap in stockholding between natives and immigrants is not driven by particular waves, but can be observed at any point in time although the magnitude of the gap varies slightly across waves.
Figure 2 provides some first insights about the role of cognitive, personality traits and economic preferences in explaining differences in stock-holding between natives and immigrants. For each group of characteristics, the figure shows two components. The first two upper graphs show that stock-holding is positively associated with cognitive skills, measured as memory and numeracy. In particular, among those with good memory and those being able to apply simple numerical concepts the share of stockholders is higher than among those with less good memory and numeracy skills. This holds true for both immigrants and immigrants. Given the fact that memory and numeracy are on average less good among immigrants (see table 1), the picture emphasizes the need to control for both cognitive skills in our analysis. Moreover, the graph indicates that both factors play different roles for immigrants and natives.
For example, having good memory seem to matter more for immigrants than for natives.
As the two middle graphs show, the pattern is similar for non-cognitive skills. The share of respondents who hold stocks is much higher among those with low Perceived Constraints than among those who have high Perceived
Constraints. For Neuroticism, one factor of the Big Five which is associated with being risk averse, the pattern is very similar. Having low Neuroticism is positively associated with holding stocks. Both relations hold true for both natives and immigrants. Like in the case of cognitive skills, the distribution of traits differs among natives and immigrants (see table 1 ). Again, the graphs suggest that the influence of both personality traits between native and immigrants differ. Finally, the two lower graphs illustrate that risk and time preferences matter for stockholding, whereas the importance seem to differ for natives and immigrants. Figure 2 therefore indicates that cognitive and non-cognitive skills are important factors for explaining differences in stockholding behavior between natives and immigrants.
Empirical Analysis
In this section, we analyze the described gap in stockholding between natives and immigrants. First, in Section 4.1
we provide results from a random effects probit model. In Section 4.2, we conduct a Blinder-Oaxaca decomposition to gain further understanding about the different factors behind the stockholding gap.
Random Effects Model
To get first insights about the relation between cognitive and non-cognitive skills and the native-immigrant gap in stockholding we estimate a random effects probit model of the following form:
where S tockHold it is a dichotomous variable taking the value of one if a respondent i holds stocks at time point t, and 0 otherwise. corresponding results of our benchmark regression are reported in Table 2 . To ease interpretation, we report average marginal effects.
We start with a parsimonious specification in column 1, in which we control only for wave and regional fixed effects. Doing so, we find that immigrants are 23.3 percentage points less likely to hold stocks than natives. This is a substantial difference and is much larger than the unconditional gap in previous studies on immigrant-native stockholding differences in the US based on working age individuals (see among others Paulson, 2006 and Chatterjee and Zahirovic-Herbert, 2014) . Therefore, it is remarkable that we still find such substantial differences at the end of the working life and beyond. Moreover, since most of our immigrants have spent many years in the US we would have expected to see assimilation in financial behavior.
In our second specification, we control for basic demographic characteristics like age, gender, marital status, race and the number of children. Further we control for differences in household size. It becomes obvious that adding these explanatory variables neither affects the significance nor the size of the immigrant coefficient, although it can explain some of the variation in stockholding among respondents. This provides first suggestive evidence that the difference in stockholding between native and immigrants is not driven by demographic differences between the two groups.
We will investigate this further in the following section in which we conduct a detailed decomposition analysis of stockholding.
In the third column, we add information on cognitive skills to our empirical model. As a result, the immigrant coefficient decreases by approximately 2.6 percentage points, but remains highly significant. Overall, cognitive skills have a positive effect on stockholding. Especially increased numerical abilities lead to substantial gains in the likelihood to hold stocks. Answering one instead of zero questions correctly is associated with an increase in the likelihood to hold stocks by 14.1 percentage points.
Column 4 extends the underlying model by non-cognitive skills. 18 As a consequence, the immigrant coefficient decreases in size by 2.9 percentage points. The estimated coefficients for non-cognitive skills resemble the results of our descriptive analysis. On average low Perceived Mastery and high Perceived Constraints, which imply an external locus of control, decrease the likelihood of stockholding. Interestingly, Dispositional Optimism and Pessimism have a significant negative association with stockholding. Among the Big Five personality traits, significance and sign of estimated coefficients are trait specific. While Neuroticism, Agreeableness and Conscientiousness have a significant positive effect on stockholding, Agreeableness is negatively related to holding stocks. The fact that the coefficients measuring the influence of cognitive skills are lower than in column 2 indicates that personality traits affect performance in cognitive tasks (Borghans et al., 2011) . Finally, coefficients of both economic preferences are statistically different from zero, whereas low time preference promotes and risk aversion decreases financial market participation.
In column 5 and 6 we augment our model with variables measuring educational background and labor market 18 As has been pointed out by the literature on cognitive and non-cognitive skills, different concepts can capture similar underlying personality traits. This can cause multicollinearity problems. However, in our case variance inflation factors are on such a low level (less than of 5, respectively 4, if we abstract from numeracy) that it is very unlikely out that our estimates suffer from multicollinearity. participation of our respondents. Both have the effect that the immigrant coefficient decreases in magnitude. However, even after controlling for skills and labor market characteristics we find that immigrants are 13.6 percentage points less likely to hold stocks than natives. As expected, as cognitive traits and personality traits have been shown to be good predictors for educational attainment, their estimated coefficients decrease in magnitude (Borghans et al., 2008) . The immigrant-native stockholding gap shrinks further to 12.1 percentage points when we control for total wealth (income, wealth and home-ownership) in column 7. This finding suggests that wealth and income disparities are important factors in explaining differences in stockholding behavior between natives and immigrants. However, we still find cognitive factors, personality traits and economic preferences to predict stockholding. All factors remain significantly different from zero and keep their signs. Irrespective of their decrease in magnitude , the overall marginal effects are still remarkable. For example, having the personality trait of increased conscientiousness or being more thorough, increases the likelihood to own stocks by 6.6 percentage points.
Finally, we add an indicator for self-reported poor health in column 8. This channel adds only little explanatory power to our model since health is correlated with most of our demographic and income variables. Moreover, our variables of interest and the gap remain robust to this last extension of the model.
To summarize, our random effects model shows that non-cognitive traits, including economic preferences are significant and important factors in explaining stockholding behavior. The same holds true for cognitive abilities.
Our estimates deliver first evidence that cognitive skills and personality traits contribute to the explanation of the stockholding gap between natives and immigrants.
Oaxaca-Blinder Decomposition
Further insights about the stockholding gap between immigrants and natives and its different determinants can be provided by decomposition techniques. In contrast to the previous empirical exercise, decomposition analysis allows us to break down differences in financial behavior between the two groups into endowment and estimated coefficients. In other words, it enables us to isolate the part of the gap which is driven by differences in observable characteristics between the two groups from the part which is due to differences in the influence of those characteristics on stockholding. For example, in our case, it could be that the influence of educational attainment on stockholding varies between natives and foreign-born, since the transferability of human capital between countries is limited. As a consequence, the impact of having a tertiary education would differ between both groups. For other characteristics, including non-cognitive skills, effects could also vary between natives and immigrants. For these reasons, we decided to conduct a Blinder-Oaxaca decomposition.
Given the binary nature of our dependent variable, we apply a non-linear, pooled, two-way decomposition approach following the general framework by Yun (2004) . 19 As displayed by equation (2) the group mean differences between Y A and Y B (in our case stockholding rates of native and immigrants) can be decomposed into characteristics
19 Yun (2004) shows that the linear Blinder-Oaxaca Decomposition is a special case of his general framework.
∆X and coefficient effects ∆β. Due to their observational nature, characteristics effects are also called the "explained gap", while coefficients effects are referred to as the "unexplained gap". The decomposition makes use of the independent characteristics of natives X A and immigrants X B as well as of coefficients from group-specific regressions β A and β B . The functional non-linear relationship of our underlying probit framework is conceptualized by the cumulative standard normal distribution Φ. In line with Yun (2004) the overbars represent the respective sample averages.
As Yun (2004) (3) and (4) make clear that the sum of all contributions add up to the aggregate decomposition.
In order not to over-or undervalue any of the two groups we obtain a non-discriminatory coefficient from a pooled regression, augmented by a group indicator dummy (Jann, 2008) . Throughout our decomposition analysis standard errors are clustered at the level of the financial respondent. 20 The corresponding results are provided in table 4.
In line with our previous results, we find that natives are significantly more likely to hold stocks than immigrants.
21
The estimates in column 1 further show that more than two thirds of this gap can be attributed to differences in observable characteristics between natives and immigrants. This leaves an unexplained gap of about 30 percent which can be either due to differences in the influence of observed characteristics, discrimination or unobservable differences between the two groups.
Column 2 und 3 provide details about the different components of the explained and unexplained part of the stockholding gap. The estimates suggest that the most important reason for differences in stockholding are differences in wealth and income between natives and immigrants. These have been illustrated in Section 2.2. Differently speaking, 20 While it has been pointed out by Oaxaca and Ransom (1999) , that the choice of the benchmark of categorical regressors affects the detailed decomposition, we refrain from normalizing regressors like educational attainment. Following the argument of Fortin et al. (2011) we acknowledge the desirability of invariance but choose to maintain simple interpretability and comparability across studies. 21 In contrast to table 3, the reported estimates are not marginal effects. The magnitude of the gap obtained from the random effects model is very close to the one obtained running a decomposition analysis.
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natives are more likely to hold stocks due to their superior income and wealth. 22 However, we refrain from making any statements about causality at this point. It could be the case that the wealth of natives is higher, because they have higher stockholding rates.
In spite of that, the decomposition further indicates that education contributes to the explanation of the observed stockholding differences. About 20 percent of the explained gap is due to the superior educational attainment of natives. The positive effect of education on stockholding can be either working through a cost reduction of stock market participation (Campell, 2006) or through a reduction of misperception and ignorance by information (Haliassos and Bertaut, 1995) . Differences in reported health status seem only to play a minor role for the native-migrant gap in stockholding. With respect to demographics, differences in characteristics do not affect our gap of interest. While the number of children and household members explains some part of the observed gap, it is noteworthy, that race differences do not play a role for the stockholding gap.
Finally, the decomposition delivers support for the influential role of personality traits and cognitive skills in explaining differences in the stockholding. Our estimates indicate that about 10 percent of the explained gap in stockholding is driven by differences in non-cognitive skills and roughly 12 percent by differences in cognitive skills.
Our finding is in line with Christelis et al. (2010) who highlighted that the propensity to invest in stocks is strongly associated with cognitive skills. It further complements the work of Heckman et al. (2006) and others who have shown that cognitive and non-cognitive skills are influential drivers for labor market outcomes and behavior.
In particular, we find differences in numerical abilities to be the largest contributor to the explained gap among cognitive factors. In other words, if immigrants would have the same (higher) numeracy as natives, the stockholding gap would shrink. Among non-cognitive skills we have opposing effects. As immigrants show on average higher scores of emotional instability, which is positively related to stockholding, its contribution to the gap is negative.
Hence, equalizing immigrant's degree of Neuroticism with their native counterpart would increase the gap. The opposite relation holds for Conscientiousness. Finally, a main factor driving the stockholding gap are differences in the financial planning horizon. Having a positive impact on stockholding, a shift of the time preference of immigrants to the long-term, would result in a decreasing gap.
When it comes to the unexplained part of the gap, we find differences in the influence of region and health.
Regarding the latter, our estimates imply that the health status plays a larger role for immigrants than for native respondents. In particular, being of bad health has a much larger influence on holding stocks for immigrants than it has for natives. This is likely to be driven by the lower insurance coverage among immigrants. In our sample, 33% of the immigrants have an employer-sponsored insurance, while the corresponding share among natives is almost 45%.
For other non-governmental insurances the relative difference is even larger: 10% of immigrants are covered by a health insurance other than government, employer-provided, or long term care insurance, while 18% of natives have 22 The positive correlation between stock market participation, income and wealth is one of the stylized facts of household finance (Campell, 2006; Haliassos and Bertaut, 1995) . 14 such an insurance. As a consequence, sickness and age-related disease are likely to have a larger financial impact for immigrants and by this reduce stockholding. The finding that regional factors play a different role for immigrants and natives can be explained with spatial segregation. Among others Bartel (1989) has shown that immigrants in the US are more geographically concentrated than natives and tend to settle within ethnic enclaves. Natives and immigrants living in the same census region, e.g. Northeast, are therefore likely to live in different places within the region. The positive coefficient of the unexplained regional factor suggests that immigrants live in environments that have a less favorable access to financial services and infrastructure than the areas in which natives live. Moreover this is in line with the finding that home-country institutions have a more persistent effect on metropolitan immigrant stockholding if they live in ethnic enclaves (Osili and Paulson, 2008) . Looking at the detailed contribution of cognitive and non-cognitive skills to the unexplained gap, we find returns to numeracy and financial planning horizon to differ significantly between natives and immigrants. In both cases, the positive effect on stockholding seems to be less pronounced for immigrants. This implies that an adaption of immigrants to native returns would lead to an increase in the stockholding gap.
Additional Results
So far we have compared stockholding behavior of immigrant couples with those of native couples and found significant differences, both in terms of likelihood of stockholding and in terms of determinants of stockownership.
From labor market studies like the one by Meng and Gregory (2005) we know that interethnic couples tend to perform better in terms of economic outcomes than couples that consist of two immigrants. In other words, being married to a native reduces the gap in labor market outcomes between natives and immigrants. In the following we will test whether this assimilation pattern can also be observed in the context of stockholding. However, in contrast to Meng and Gregory (2005) we do not address that interethnic marriage is an endogenous choice. We therefore cannot make any statements about the causal impact of interethnic marriage on stockholding. Table 6 provides results from a decomposition analysis comparing native households with all immigrant households, including mixed households. The latter are defined as having one immigrant, being the financial respondent, and one native adult household member.
The estimation follows the approach outlined in Section 4. Indeed, we find that the stockholding gap is lower than the one in our benchmark regression. Adding mixed couples to our sample reduces the gap by approximately 6 percentage points. We therefore observe, like in the labor market, that interethnic couples are more similar to natives than endogamous immigrant couples. A further difference to our benchmark results is that the unexplained gap is smaller and non-significant. This implies that the influence of the various determinants of stockholding does not differ between immigrants and natives any more. A comparison with the estimates in table 5 suggest that interethnic couples are less affected by spatial segregation and limited health insurances than households with two immigrant partners.
Next, we focus on Hispanic immigrants who compromise the largest ethnicity within our sample of immigrant households. 23 Table 7 shows decomposition results for native and immigrant households with two Hispanic partners. 24 We find a very large gap of 36 percentage points between native and Hispanic households. Two thirds of this gap is explained by differences in observable characteristics between the two groups. Like in our benchmark regression, differences in education, cognitive and non-cognitive skills and wealth are the most influential factors in explaining the gap. Furthermore, differences in the demographic structure also contribute to the explanation of the gap. The breakdown of the unexplained part indicates that, in contrast to our benchmark, non-cognitive skills, education and wealth seem to play different roles for Hispanic immigrants than for natives when it comes to stockholding.
To investigate this further it is instructive to compare Hispanic immigrants with natives of Hispanic origin. Doing so, reduces our sample significantly leaving us with less than 1,200 observations. The corresponding results are provided in table 7. We find a gap in stockholding which is very similar to the one found in our benchmark results comparing all immigrants with all natives. The same holds true for the size of the explained gap, and its different components. This reassures us that our benchmark results are not biased by missing controls for ethnicity. The coefficients of the unexplained part further indicate that non-cognitive skills, education and wealth indeed play slightly different roles for natives and immigrants among Hispanics. Having good cognitive skills and being wealthy seem to matter more for natives, while being educated seems to have a slightly larger association with stockholding for immigrants. However, given the small sample size, these results are far from being conclusive.
Next we explore the role of occupations. As we know from the labor market literature, immigrants and natives are likely to work in different occupations -even in cases in which they have similar education attainment. This occupational segmentation could be another factor explaining why we observe differences in stockholding between the two groups. The results in table 9 show that considering differences in the occupational distribution adds only little explanatory power to our model. 25 Differently speaking, the size of the explained gap does not increase when considering occupations. Most important, our main results continue to hold. The detailed composition delivers a positive and significant occupation coefficient suggesting that the superior occupational distribution of natives drives part of the stockholding gap. However, adding occupations to our model slightly reduces the size of our skill coefficients.
The fact that we find a positive and significant occupation coefficient in the unexplained part indicates that natives had better jobs even within a particular occupational group. 23 The group of respondents, who declare themselves to be Hispanic or Latino are not mutually exclusive to the prior ethnic groups. The classification into Black/African American, White/Caucasian and Other is independent of the classification into Hispanic/Latino. 24 Due to data limitations, we had to adjust some of our control variables. As the majority of Hispanic immigrants lives in the Southern and Western U.S. census region, our new regional omitted category is Northeast/Midwest. Further, the very small number of respondents over 80 requires the merging of our top coding with the category older than 70. Since the majority of Hispanics has lower educational attainment, there is no variation in stockholding in the base category. We therefore reduce our education indicator into having a higher degree than high school. The same problem and solution applies to our numeracy index. Here we create a dummy variable indicating more than 1 of three correct answers. 25 Specifically, the respondent is asked to report the occupation with the longest tenure. Due to incomplete information on occupation, the sample size is slightly reduced. Occupations for which we do not observe any migrants are dropped from the sample. Moreover, we merge all occupations related to service as well as operators and armed forces, respectively, and arrive at ten occupation categories.
Finally, we conducted a series of tests to assess the robustness of our empirical findings. At first, we relax the assumption of our random effects probit model of no correlation between the random effects and controls. A first relaxation of this assumption was proposed via the correlated random effects framework by Mundlak (1978) . In order to check if our results are biased by a certain correlation structure, we include mean values of each time-varying control to our regression. Specifically, we apply a backwards selection of mean controls. Due to convergence issues we do not cluster our standard errors. We obtain a smaller but still sizeable significant gap of 8.3 percentage points.
Moreover, the coefficient estimates of our variables of interest remain stable and significant predictors of having stocks. The number of quadrature points determines, at least partially, the accuracy of the approximation procedure.
In order to check for accuracy, we reran the benchmark regression analysis for different numbers of quadrature points.
Our results remain stable compared to our baseline choice of twenty integration points.
In our benchmark regression, we limited our sample to respondents with complete information. However, missing information could differ systematically between natives and immigrants. While the share of removed observations is comparable for both groups throughout most variables, there is a considerable difference with respect to non-cognitive personality traits. While roughly 8% of the natives do not answer the corresponding questions, which are asked in a separate leave-behind questionnaire, 24% of the immigrants supply incomplete information. Hence, we run a set of regressions with dummies indicating the lack of information on personality scores. As a result, we obtain a slightly larger stockholding gap. Most importantly, the estimates confirm the important role of cognitive and non-cognitive skills. In fact, treating missing values as an own category increases the part of the gap explained by cognitive and non-cognitive skills.
So far, our non-cognitive indices weigh all underlying responses equally. Following the suggestion of Piatek and Pinger (2015) , we create alternative data-driven weights based on principal component analysis. Specifically, we extract one principal component per psychological concept. Due to the requirement of full answer coverage, our sample and the risky asset holding gap shrinks. While regression coefficients remain stable according to their relative significances and levels, the unexplained gap becomes insignificant. Nevertheless, the relative importance of cognitive and non-cognitive skills remains rather stable.
Another robustness check involves the correction for sampling design. We conduct a conservative robustness check by using sampling weights, supplied by the HRS. Specifically, we run a weighted pooled probit regression and decomposition analysis. Again we calculate standard errors clustered on the household level. The relative importance and significance of cognitive and non-cognitive factors remains stable, whereas the gap decreases overall and the unexplained gap is not significantly different from zero.
Last but not least, we test the robustness of our results by using alternative measures of our cognitive and noncognitive factors. Our results remain unaffected when we standardize our time-varying cognitive skills yearly, including all levels of risk aversion and time preference. The same holds true when we model non-cognitive traits in a linear manner.
Conclusions
There is growing empirical evidence about differences between natives and immigrants in financial behavior.
Almost all studies highlight an inferior wealth accumulation of immigrants compared to natives. Recent works suggest that one reason is a low participation in stock markets. Our paper provides new evidence about the immigrant-native gap in stockholding in the older U.S. population and sheds light on the determinants of the differences. Doing so, we are, to the best of our knowledge, the first who explicitly incorporate cognitive as well as non-cognitive characteristics.
Our empirical analysis uncovers a substantial gap in stockholding between natives and immigrants. This is a remarkable finding as we focus on individuals older than 50 years and compare natives with immigrants who have lived in the US for most of their working life. The gap is even larger than the one found in studies using samples of younger respondents in the US. This implies a lack of financial assimilation over time. One potential explanation could be selective outmigration of immigrants. Future research is needed to test whether and why differences in financial behavior between natives and immigrants increase over the life cycle.
Our random effects estimations show that cognitive and non-cognitive skills are important drivers of stockholding.
Moreover, they are able to explain part of the differences between native and immigrants. This is supported by a decomposition analysis in which we break down differences in stockholding between the two groups into endowment and estimated coefficients. In terms of cognitive skills, we find that part of the gap is driven by lower numerical skills, memory skills and less intact mental status of immigrants. With respect to non-cognitive skills, differences in time preferences are the most influential factor in explaining the gap. In particular, lower stockholding is partly driven by a shorter planning horizon of immigrants relative to natives. Nonetheless, the most important factors in explaining the gap are wealth, income and education differences. Finally, our estimates of the unexplained gap suggest that health and location have different effects on stockholding for immigrants than for natives. This is likely to be driven by low insurance rates among immigrants and ethnic residential clustering.
Our paper provides new insights about the role of cognitive and non-cognitive skills for stockholding and their contribution in explaining the high non-participation of immigrants in stock markets. Doing so, we deliver novel explanations for the stockholding puzzle which is an immanent feature of financial markets in Western societies. In particular, in times of demographic change and growing immigration, it is crucial to deepen our understanding of why immigrants participate in stock markets even more rarely than natives do. Per Wave (W) (1) (2) Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
